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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording medium capable of recording in a high density 
and having an excellent repeating rewriting performance 
and a small aging deterioration of a crystallinity 
sensitivity and a method for manufacturing the 
information recording medium. 

SOLUTION: The information recording medium comprises 
a board 11, and a recording layer 14 disposed above the 
board 11. In this case, the layer 14 contains at least 
one element M selected from the group consisting of Ag, 
Al, Cr, Mn and N, and Ge, Sb, Te and Sn as constituting 
elements. Further, in the layer 14, a reversible phase 
transformation occurs between a crystal phase and a 
noncrystalline phase by emitting an energy beam thereto. 
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(57) [Sft] 

tetll 1 4 £ IBSl 1 4A<, Ag, A I . C 

i: s GetSbtTetSntlMSStLt^. 

10. i*;u*-i=-./»©!B«i=J:ot. 
Httfc©IB-epIjfiWI-«*8*iBc-rJl-Cfc4. 
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[m«**©t5B] 
£ it 7L ft tf $EfBtl&t*T- fcoT x 

BUfB!BSJi#, Ag, A I, Cr, Mnfc^tfNfrbS 
l#hft'>ft< tt 1 0©7cffiM<!:. GetSbtTet 

[R*il2] ffJtBfBftSA<, mrf&t 

[ (Ge. Sn) ASb2Te3+A] 100-BMB 

(fcfc'U 0<Ag10> 0<BS20) T'g^ftfttt 

[If** 3 ] BUtBfEtSH*© S n (D^^ft*< 2 mi- % 
[tf*lS4] 8UfBfe»®roli$A<, 5 nmfel±1 5 n 

mWT-Cfe 5.11*11 1 lcfB«©'ti!f8tBfiJ£<*o 

BtiiBmiosa^. BttBtaitB. m 
[»*ii6] missal, m2©&tiji. fccfci/sit 

IBitB. fc^l/MB^I ©ftSIf A<ffifBttffi±lcc©!i 

[H*«7 ] fitfim 1 <D&mmtmmmmmto>m<D 
&a. fccti;miiBm2(D#aHtHtiiBfBfiiit<Dr B i©fi 

BfrbSI#h.ft'>ft< t & 1 0(Dl4Slcsa$*t/cl^® 
Jf £ £ b KISS*. ftIfr*Jg 5 6 l::fB«©ffi$8tBIS!« 

. 6lcIBt£©ffi$8fEii&ft 0 

m t £ fa*, fttt ®tzmsi&<»m&y5}£X'& o x . 
But at bub £ mffii&iis T* mrfL? ft £ . 

mrfBfBSHA^ Ag. AU Cr. MnfccfctfNfrba 
l#Kft'>ft < <t & 1 OOtc^M <t. GetSbiTet 

Sni^MjcfiLm> i*;u^-t*-A 

[ii*in o] BiifBa*i«iA<. M^mmm. 

v$>J>>?&. -f^->^U-T-f lt¥fttt£. 
O07j ft tl*il 9 lclBK(Dt»ffiIBIi««:a)aSii7J 



£1/2 'J ? h >fr bgtfftft 1 oa>^**7> £ £#t?# 
*£JBl*fc*/W* 'J :/?;£T'ifc6fg*iS9lCtB«roti§ 
ftt2fttt<*©8£££. 
[M*JS12] BUfSiBftJltf. 0. 5nm/#W±5 
n m/fl> felT ©fi£IS3Jg t? £ *l ft If *ll 9 ft I > L 1 

[ii*is 1 3 ] mtimmomz 5 n mti± 1 5 

n mULT-C'fc£§i*II 9 ftl^ L 1 2 tDlvftifrCtBtt® 
nt«£ft»tt®8£$i*. 

[*w0»aB4-iftw] 

[000 1] 

s±-r*ct^prft<fit«iBftft 

[ 0 0 0 r 2 ] 

[&*©ft«j] ffi£fcI?©ffifttBft«ttl*, ttMBfctt 

ftiittt©iB-CRraMi=ttft»SiBc-rcftft««fflL 
n ics/ \'9 — © u— «f f— a £ ass} l fcco *. ir m^-r -5 

i: . Mitt $ *lfc»»A<l«JMB X IBftV— > *<ft^ 
fie^^i^o IBftB^^HMSP^lclS/^-OU- 
■^f-A^iiltLfcro^lc^^l-^i:, fig|4$tifcaJ«- 
A^ft Aft btt-zTW&i-V $ *l* . L *< o 

/ < n - IsOl t com ■(? / < r7-^is L fc b— 9 s If- A ^ IB 
»Jil=H«-r*Ct(=J:oT. ft©ftft*>B*L<E3&<& 
«rLLM««l=ft#ft^ri»< C«tA<T'^i>„ 

[0 0 0 3] ffift$«$ft^.«ftl=tt. HAft-ftftft 
«©«*»l=:ftoT, SBfiftrt-Cft^jSW-r*. *© 
fi£*©^«lfift!««:-Cli, ft»ft%«liV)ELfe 

©J:5^ySU»#^^tt^©«TI±. |B|$gg 
g A<S < ft « 15 if* # < ft * . SBHSif tfiS < ft ft t 

ft-r«B»v-^©npi3&««<fty. »ftt*iB»T- 
f©ig ; f©fiy©^$sit-v > -r<ftftfc©T-fcft„ 

[0 0 0 4] ttySL»*»5lttft©«T$IBJl:-rftfc 

ftctl*. 2o©|BftlB$ffllxftBffiaitftlBftft»:$ 
5IS1-«fcftl=t»5ftafB-C*ft. L^LftA<b. SB 
SH©«* m*tRMlUz< <ftftfcft 
(cEttlfOISftftftKiVftT-r*. ftftfl:ft«*««T-r 
ft , #h* ftfBft^-* SftftlB-PlBftLftl+titfte b 
ftl^K«*tll«IB»««iT?l*. <t-%o° 0 MA<«T-rftC t 

icftft 0 ttftibfta^ftT-rft^. ftftibCKo 
ftft*ft^»4*©ftft*<b*<±i:^-r < ftfto tft+? 
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[0 0 0 5] «y£L»£ft*tt1l&£lRl±$1*Sfctt, 
T e tGetSntSbt ££*;EilJi ftT l x 

6 2- 1 4 7 2 8 9-5|4>$E#BB) 0 

[0 0 0 6] 

*<DEt$Bli. *#fc«ftfcaS£*-*-j&<, ft&BCB 
lc*5l+4* y it lB»£*.ttB& * tf£A1bBS«>JlB 

[0 0 0 7] ±EBHjS*»a-r-5fcto. K 
BfifctBBtfBBT?. fiy&LSt&jltt&lcgft. 
AfcBS©»»aHba<'>&l*ttBtBtt«i*, fc«fct;*© 
S?ii7j;£ SJItt-f *> C t £ g M 1 1- £„ 

[0 0 0 8] 

S*ifcE81t * Bx. *BSIB»£{*-e fcot, MBE 
fSBtf. Ag, A I. Cr. Mnfc^yNfrbllitlS 
'PU <ttl 0(D7C*M i: . GetSbiTeiSni 
£ffi!$.7imt LT^, I^U^-tf-A©!*!!* 
l= <fc oT. BAB t BBBB t ©MU rTB WI=«BB £ 

Rj^^7C*^U5<, ±EEItSI*. *K6<)|C, Ge, S 
b. Te, Sn. fc«fctf'>fc< <b t 1 OOteSIMAn b 
£C<t*<i?£Ll\ ±E««ea«E«:|=J:*ll<, BBB 

[0 0 0 9] ±Efll«Ca»tt:-Ctt. ffiEfBtlBtf, « 

[ (Ge, Sn) a S b 2 T e 3+a3 100-BMB 
(fcf£U 0<A^10, 0<B^20) X-%.£tl%ti 
m^teZttDT't*^. 1 0 t?&Z tlCfco 
T. ^ySL«t^^.ttBlA<«T-r^C<!:$|lS±T?# 

<btf* # < 4 £ nrih-e * &o 
[0 0 10] ±IEB»E»BfcTM4; ittiEEtilf +©S 
n ©£*££< 2 fg^f % IU± 2 0 ^%JUTT- feo T t <fc 
L N o S n<D^%a^2^%a±t-r-&C^|rJ;oT. 

£A<bilJt£+ttfc;l£l::T-#-S„ Sn(D§$1^2 0 

[001 1] ±iEfli«Ettatt:T?tt. bbsbbb©b$ 

A<. 5 nmJil± 1 5 nmlUTt?feo-CtcJ:Uo IBUSO) 
H££ 5 nm&.±tti>Zt\Z&-oX. BttBSBBI:: 
BABl-T-tS. Efil£l 5 nmJilT.t-ri.CtlCfc 



SB. BESEBB. BEB2©gRB. fc^l/BESIt 

C©i|£. #JEmi©ftSJf<!:i|ijEEiSJi £©&■]©{£ 
B. fc<fctfMEm2©ftSS,!:MBESll ( fc©F B ]©teB 
#*bigl£ft6'>&:< it1 o<D<4SlcKtt$^fc^®B 
**&lC«ATt*^. £blc. flEB2©g8B&tt 
IBSWB t ©BlcEB * ftf=ftP.RHKffi IEH £ $ b KB*. 

[0 0 13] ±E«»EttBttT?tt, jKioesi, B 
2©ftBB. fc<fcl/£«B£$b|-Bx, ffJEJSW®. 
ft£B2©£SB. BEEBB* fcJ:tfBEB 1 ©«B 
BtfBEB^fcCWBB-CBBaFftTlvctJav, ± 
t&mmz ktili . ftC ft&SEB*<B£&tttt£&&tfc 
A<»b^^)o co>i§£. BEBi©£BB£ft£SSB 

t ©p B i©fta. <fc ummn 2 ©&bb ^beebb t 

iBEB2©«BB*©WKEB*:fcfc5fc«iMl|jEB* 
£ b KB 

[0 0 14] *&B©ttBEB&tt©8£:&& 
I*, *BiBE»tt©J:ai::EB**ifcEBB££B*. 
4««Ettttfl:©BB*a-C*oT. BEEBBSfttt 
BKB-e»B1-*xB£B*, BEEBBtf. Ag, A 

I. Cr, Mnfc£l/N^bBl#K$'>fc< <t t 1 OCD 
TtStMi:. GetSbtTetSnt^ilSSItLT 
Io. x*;Mf— If— A©B»l::J:oT\ *SAB 
fc ^ARB t ©felT- pK£tt(::&gB$ie C"TBT? ft« c 

E»Bft*8SI=BJfe#ft. 
[0 0 15] ±IBBJS*a-ci*» BBBtiftB&*<. X 

si, ft^BBB, teitf^ifj+v-a^bllf 

[0 0 16] ±BBB*as-Ctt. f(E»ffifiEB;i*<, B 
B#xfc*tfBB#*fr&Bl#fc*'>fc <ttio©ii 

[0 0 17] ±E§?j£7j;£T*li. MEEII)1A<. 0. 5 
n m/»J3l± 5 n m/|j>JSlT0fiEKBSTjSR$*l.T t 

«fcl^. ±BBBl=**itt. »ABttB(DeBB$BE|-e 

[0 0 18] ±EBB*B-ett, ttBGBBOV^^. 
5 nmJU±1 5 nmJaTl?feoTt cfct^ 
[0 0 19] 

[BBABBOBB]' »UT. *BW©BBOBBI=oiv 
T. BB«#BU«c«(&KB-r«. 
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a . m 1 ©J?® Jf 13a. tBISB 14.*2 ©J?®!1 1 
3 b. m2(D(^lirai 2 b. jtflRIXffilEIS 1 5, t>«kl/ 
fi»H 6t. 7lcJ:oT£3*li1 6lc}£9£ 

*lfc5f5-S«1 8 1-<Ct>*. IMEftJi 

ft1 Ott. SfiM 1 *1E1 1 ©±*lcEB*:ltfce 

am 4,h$«i^^ 0 flMgeiMMti oiri*. gtf 1 1 

ffifr&EH • S4ffl©i^^-t'-A C-fiSftlctt. 
I/— »ffc*-A) 1 9ATO$tLi> 0 
[0 0 2 2] EtiSl4tt. 9 ©SB 

t*-Ai 9£lHlt?*;:&icj:?T. EMU 4©£A 
GftJI 1 4 ©#EHg«S|5# £SStt Iz&il £ 4 C t A< 

T*£&„ lEHSil 40)IS£tt. 5 nmjy±1 5 nmWT 

[0023] EftJl 14 tt. Ag. A I . Cr, Mnfc 
&lfNfri3Mt&tl&'PU< 1 O0t£*M £. Get 
S bt T e tS nt£®J$.7tmt LT#t?. JWtMl:: 

[ (Ge, Sn) A S b 2 T e 3+a] lOO-B^B 
(fcf£L. 0<A^10> 0<Bg20) t'i^tlliM 
»*m**Ci:*<T?#*. C©«*3tl*. GflUf 1 4* 
IC. G eti&tfS n#. £ttt? [ ( 1 0 0-B) - A] 
/ (2A+5) Att. 2g 

AS8*Stfc-*-CfcA<,fcy»*Ll*. Btt. 2^ 

BSil 5 £iBfc-fC y#SLl\ C©tt»ai5CTf« 

£*lS*WCtt. S n(D^^ft*<2lf ; ?-%ia±2 OH? 

[00 2 4] ±EIBrta-ea**l4«fll*. GeTe- 
S b2T eM-ytlkmrfKDGeV-ZteS ntiftU 
$ b lc5c«M £ %M L tzttft t L rmW? $> C i: A< pJbS 
T'&^o G e T e — S b2T e 3§|-7C&*§f&tt. &ikit 

l:Sn T e£f-|*P b T e £ gjg £ C t lZ J; oT * 
^K$S|Hb;$Jg£iI< T?#&„ SnTeWtfPbTe 
tt, GeTe-Sb2Te 3 g-7t^i:|i|«IC. 

T?&<S><, SnTeJiil/PbTelt f§ 

JUbilJgtfiK. Ge-Sb-Tet@j§U-V>-n^o 41 
|C, SnTeA<. G e T e - S b 2T e 3M— TC^iSsfifiStn 

[002 5] fctxtt. GeTe-Sb2Te3lZ5c 
&J$J&KS n T e $-;llfTi#b*l-S, GeTe-SnT 
e-S b2T e3$EftlBl 4(D*f*4lCfflL^CtA<J?* 



[0 0 2 6] fEltn 4|c££;}x65c3$tMtt. IS^Kl 

Alfecti/Ag. CrfcctlfAg. ffcliMnfcil/A 
g ro25c*£ffll^-i:lc<i:or. ^USL«#gi^1t 
«6£|6)±31*. &&\t®fs.(D®m'£\tZMyL\~. <g#S 

«afc*fi*ftTS-a-<cL*fc«>. istiiii 

tt. S nffliggtlTtfe^Zt^SLK 
[0 0 2 7] 1tt. naStt©SBJ^«ttiT-ifeS. 

7* ^ttzittf') ') U— h(PMMA)ftt* 

©«BI. fciaMitf^XSEO-S Stti1 

i©Sffi©5*.feiin 4ffl©ssin*. &si=&i:r 
i^-t-Ai 9$#< tzubomnmmmztiT 

UTtJUV, SIR1 1 ©aS©5*.x^.;u+*-t*-Al 
9A<ASfT§ffl©«Sli. -ISIC^;t-Cfc^ 0 fttf 1 1 
©ff$li, tztit\£. 0. 5 mm- 1 . 3mmfIJtT'fe 

-So 

[0 0 2 8] ^1 fcJ:tj:S2©ftSg1 2afcJ:l/l 2 

®2©<siiiii 2 afc^m 2 brod^^iis-r-sc t 

lrJ;oT, fBiim 4^©3tAS4*£^^<-ri.Ci:A< 
^fc, 1i#S*§ (Ett«f*©S«*«©«ft) £ 

h'J^T.^ (fr.tx.li. ^«BB)£S r-ftSijfe^j g-ggj 
ft. 1971$, *3*£#HR) l-»0'<t+^lCj:oT 

c©i+»ic«t^.ii\ ttattn©Gftni 4 

[0 0 2 9] mi fc«fctfm2©«BJi1 2afc<t^1 2 
btt. fcfc*tfR«(|:4»6J5E*. *«:6*)l~tt. fcii 
tt. S i 02*>Ta205&£©ift1bft. Si-N, A I 
-N. Ti-N. T a — N . Zr-N. ff:liGe-N 

^^©Slttt. ZnS&£©ttlbft. feil^lts 1 CO: 
t*©«fcft*ffll»*ct*«-c#*. c*ib©;1^ 

^^!l£fflL^S^^: : t■C^^„ C*lC,©+Tt«. ZnStS 
i 02£©;I£t£rC'fcSZ n S-S i 02tt. *#ICg*Lfc 
tt«T'&*„ ZnS-S i 02tt. ^UST'fcy. Btfr 

fc. ZnS-Si 0 2 tt. )S^jjU»a«T?)aMlT»**. 
X10HU1 2 atm2©<Sai1 2 bfctt. (5)-© 

[0 0 3 0] f 1 J3<fei;m2©^®^1 3a^tfl 3 
btt. -ttl-Ttt. glOilRl 2atlB^Hl 4ir© 
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2 (Design 1 2b£&affi 4 t(Dr B ir-4i:4^a0^ 

»*Kjt1-**llB**-r6. mi feck tf» 2©#®Jil 
3 afccfcl/1 3 b©#*4l-li, fcir^-li. S i -N, A 
I -N, Zr-N, Ti-N, Ge-N, StzltT a - 

B1 3 a SScfel/ 1 3 b©JI£li, 1 nm~ 1 0 nmCDgc 
a^t?fe-5^t*<5T^L<. 2 nm~5 nm©$eBWr 

[003 1] %«lR*||jEJ| 1 5 li, IBHJ1 1 4 tfiSAtt 

ft4«#©3fe?RJS¥tfl)tb*Hfi-r4. %««rtg]EBi 

£teitT'££„ %«k«ti.iEjf 1 5©#f4l::li, Off** 

L\ tzkTUt. S^nA<31il±6JaTT% iiSS&IStk 
*<1 K±4JaT-eft«#fi*ffl^S^i:A<-e#«. Aft 
Midi, Ge-CrMe-Mo^i^lGeS 

S i -C r. Si -Mo, S i -Wfc<>: 
©#HffS i £*£ffil»*C S i£ 

i Te fbfo, T i, Z r , Nb> Ta, C r , Mo. 
W, SnTe, £ fcl± P b T e 1 ofc, $SIItt©& 

[0 0 3 2] 6I£, 1BISB1 4l=lkJR$:|lSA 

ffifS*£t»\ BftJH 4©#BJHb£SSI::r*#*. 2 b 

[0 0 3 3] 6»Bl6©«fltLtli. fctJlll A 
I, Au, A g> $tz\tC u £l*ofc&£3i^©JSl*J|i 
ft*K£flll*&C£*t-C*&. *fc. Al-Cr, A I 
-Ti, Ag-Pd, Ag-Pd-Cu, Ag-Pd- 

t i ti^tz-g&zmi^Tb&^o c;h.b©££r*i*, 

st?#*. fcfc, situ 6i*, earn 4©*ra«>. 

[0 0 3 4] ft*Hl 7li, **S-«tti1 8$fi|tf1 
6l=8HM-*fc»©flT?fc*. 7 I*. Sjt&ttfc 

[0 0 3 5] *5-»ttl8l*, RSI^CDSte-Cfe^o 



i*. *«i 1 i-^TVtwLtztmzm^hzttf-zz 

ho ?£-*«1 8©*mi*. S«1 1fl)S«iH-TJ 
tRftoTt*L>. *fc, ys-Ittl 8©Jf£li, ft 
4£1 1©IJtB-t*tI4oTt.<tl^ 

[0036] HJ£ff*<il 1 ©ffi?BfBfi&<* 1 0 T'li. en 
11 4A<7C^M,5:Gei:Sbt TetSnt^tg^TC^ 
iLT^t?. C©fc», IMGflMSttl 0l=«k*ltf. X 
aSftEtt^H-C, tty£L*#ax.ttfltlcft4i. $g 
•<bBa©lill**fl:A<'>^t^ni«IB»tt«:4<»€>*i*. 

[0037] fcfc, Hifi^S 1 rii, i -3©Gftfi 1 4 

*tt**1t«ffiSMM*1 0S*Lfc*<> *£B.8©ffifKfB 

awti*. 2o©tBiigi 4*ix.ttj:i» (jut©si 
It»ti£i3i.*rt0t§-cfcs) „ fciiii 2o<oi» 

£&»{*1 OlCOL^Ts **l-e*l©*5-&«n 8H± 

£ ttftirctt y fct>**c t ic«t or p5a5*js©««E 

[003 8] (3SS£«*5§2) 3SJ6ff2®2r-li, *J8$3© 
(*LTa«-r4HW**«rt-* (JUT©SUfi»Br-tH 

[0039] mt»tt20)flmettJi(ti2 ok our, 

-9iiiBH*H2l=*-r. IMEftflKft 2 0 1*, f 10) 
fttit2 1 £, s1f0lffi2 1 ±KHU=«II**lfcKMIl 
1 6 , 3fcl!RJBtf$IEIi 15, f2 ©ftHS 12b, S2tf) 
XBfll 13b, fBKJl 1 4 , m 1 © j?SJI 13a, fc J: 
tf*1©ftRJBl 2 at, %»f|1 7ICfcormi©06 

ut>*>* isffiE»!«ft2oii, mi©ai5 2 1 1. f 1 

©»tti2 1©±7JlCiBa^^frfB©^1 4t«^4 0 
t*^EH!«ft2 0lCli, m2©*«t2 2ffl|AvbfB^- H 
±ffl©i^;u^-t*-A (-figMlCli, U— tft*-A) 
1 9«JW. 

[0040] mi©*«2 1 icii, s«i 1 tmmom 
«^ffli^ct*<r#-5. m2©»«i2 2ii, nM^© 
sw*s«rfey, s«i 1 tra«©tt»-c»aT»# 

^ 0 m2©Sffi2 2©^®©^*), 5BII11411©S® 
l-li, MIlCI&Crx^U^r-e-Al 9^^<fcft)© 
SrtjiA<^(S$Hri^rtJ:L> 0 l|2©»t52 2©S® 
©5*>l*;Mr-t*-Al 9A<A«-r§ffl©S®li, 1$ 
l=¥»T?*ftCt*<»*Lt\ m2©»«22limi© 

2 1 J: Ut.SK. fc£ 05mm~ 
0. 5mmggfJD§. 

[0041] tit$6ififi!«<*2orii, m2©8te2 2A< 

*#<T?#*. CCr, i^^-t'-Al 9fl);MJ 
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ft® 2 0 0 1 - 3 2 2 3 5 7 



fc\ £fc. ^P&NA*<*£lMi:i:/h;*<fc6. L-fctf 

■Cfe-Sc fctxlf, S$A<0. 6mmfl)lSTIjNA = 
O. 60)J4^lU>X^fflL^SZ«!:A<t#. J1$A<0. 1 
mmCDKffiT'liN A = 0. 8 5 <D*t1&U>X£ffll^ Z 
£i)<T'ZZ>k^om£tf2tlTl*& (Kiyoshi 

0 s a t o , " A rewritable optica 

1 disk system with over 1 

0 GB of capacity". Proc. SPI 
E. Opt ica I DataStorage'98,3 
401,80-86(199 8)) . 

[0042] tmtm<&& 2 0 It , t»$SIES!«i* I 0 T* 
KWLfc*t»4»&<i:ftlB«lil 4 £ffll>Tl^fcft, 1t 
IStBfS&fc 1 0 t HIKDft SAW bft^o 

[0 0 4 3] ($tK&flg3) HSSff^3T*li, **B^<7) 

ic, stis»S83(o»ji*ftii. isiim 4£»*Bj£iig;£ 
[0044] &gi 1 £jbsl, atei 1 

1 acoK^ic 1 -D0)nm<Wiz. htixi^^m^m 

i/rtKgafcm^cttf-e**. fcfc, kit© 

#Hli, **i**iH-©lMI*«"CJMlLTtJ:l»L» 

[0 0 4 5] t- LT, ««M 1±l=. SlOftfflU 2 
a, 11 (OftWm 13a, CftS 14, 12 <D jlffiff 1 
3 b, H2(DSli^1 2 b, itiMmiEm 1 5, fcj:0: 
£«Jf 1 6£*3*»SM-*. i***-tf-Al 9£# 
< fcto©j*A<*ttl 1 a>SB£»JftdtlTl*«J|£l= 
l±. ,HA<»l«$^T(,>-5S®±lcm 1 OftBJI 1 2 a £ 

[0046] $ 1 ©ffiliffl 1 2 a , gl 1 <»J?®! 1 3 

a, m2<D^ffin 3b, fccfct;m2co&Hjii 2 b 

ftWKIi, A r #X#HSi4>, £fcl*A r tfXifcfctf 

^*y>^-r*itfj:i». *fc, a rHxt&.mtixt<j> 
[0047] ibus 1 4 it, nmttt 1 -cmw Ltzvm 

^bfc l J, SHSfi£H& (VaporDepositio 
n Me t h o d) |wJ:oTBJ$$tt^>. mfflfiEK^i: 

LTli, XSffittaL x/W* M 

fOya. 1t¥ll2 (Chemi ca I Vapo 



■So 

[0048] tztxti. mmiix&±if®imis*frz>M 
tz7.i\v'? ') ^v&xmmm 1 4 £ff2i&T'£-5„ ±ies 

If^i^'J^^tlDI^, *fcl*Z 
*t b KlHfttfX £1® x. fc;l£ #7. £J3 & Z t WX £ 
S. MftftlCli, Ge, Sb, Te, Sn, fc<fct*5c^ 

M££t;§** (*-y»;h) £±fB;I£#X|?BSi*T- 
;o^*y>??-6Cilc£oTfBifJfl4£Jf2i£T*# 
-So S*ti:LTI*, Ge, Sb, Te, Sn, te&lfyt 
^IvKD^-^-f^lZjSHE-r-i) 5 OflSttSfflOTtJU"* 
U L>< oA^05cS£IB^t>#fc2 7cSStf-^3 5c^ 
SttSffll^TtJ:^, *fc, 7immmm<Dfrfrt>ti:h 
illicit, Ge, Sb, Te, JztfS n V* 

Zilc^oTlBtSUl 4£ff$Jj£T-#6„ 
[0 0 4 9] Ul/^&l-cfcfttf, tilfet 

[ (Ge, Sn) ASb2Te3+A3 100-BMB 
(fcfc'U 0<A^ 1 0, 0<B^2 0) T-S£*l-&tE 

mm£m%izmj$.xz&„ 

[0 0 5 0] IBIll 1 4li, 0. 5nm/^W±5nm 
/f^lTF (J:yS?£L<li, 0. 8nm/8>~3nm/ 

[00 5l]|2(DSSl12b^MLf:(D^ > 12 

oo^ain 2 b±i~, ^qftiK^iEiii sasj^sstm 

6£fl2J$-r&o jfeMffijEll 5fcJ:tfJg|tlf 1 6 1*, 

&«frbfc&s*t£A r#*§?Hm+T'7./'$-y$ u>y 
-r * c t \z j: ixnmxt: 

[0 0 5 2] ^11, SI*M1 6±IC»*li1 7£ff^fig 
L, Sl*®1 6i:^5-*tti1 8t^a!i l Jfc^-y--i5„ C 
cDJolzL-Ctf&fBtiimi o*»J6T**. 

SICICCT, G8II1 4(7)±®$^ B e B 1b^-H-^>MbX 
S^ffoTt^l^o U)»HbXfili, ^ = -*ffi[1 8£Bo 

y**5-t*4fi, *fcii^s-»tei 8$tey&t>i*fc<D 

[0053] <?s. fliweftwi* 2ot. it mmmt&w 
1 ot@«a>*a-e»3t-e#ft. W«GWi{«: 2 o 
mt. ii$siBiij«<* 1 o<D&mtm&o>i5&xmtfLx$ 
s. *fc, m2oo»ffi2 2ii, 8^n«K 

«. m«s^a(*2o©siJi^;ir-t, eicitcrto 

X8ibxH$fr9. tJDfflibigtt, K 2 ©Sttt 2 2 £16 ij 

lcft5-<t:A<T-^i). 't8$gfBiS!«*2 0r-lt, f2(Dl 
«2 2«*e>X*;MF-e-A1 9 4<AW-fftfc«). s 



(7) 



&m 2 O 0 1 - 3 2 2 3 5 7 



{0 0 5 51 

[$£01] JUT, ^Sfe1?iJ^ffli>r**B^^$biz»$fflic 

[oo56] mmm 1 ) uttM 1 -ei*. tit$Bia§i&<* 

[0 0 5 7] StSl 1 tLt. */<-f77Utt©3g 

"rt;**<#lifc*;fcfc#y (»* : 0. 6 

mm) ZmMLtzo C©*'J*-**-h*ffi±lC. Z 
nS-S i 02H (SK0MH 2a, I$140n 
m) , Ge-Ni (£l ©HSU 1 3 a. JI£ : 5 n 

m) . eon (team 4) , g 9 -ni ($2©jis 

@1 3 b, JI£ : 3 nm) , ZnS-Si O2H (1 2 
©£SJ1 12b, H£ : 40nm) . GeCrl (jlfcS 
JRISIEJB1 5..|J:40nm) > fcit/AgMg 
■(filtfil 6. : 8 O nm) £ C©IHF£T?. 

>'J^atJ:oT»ltUfc. HOMI1 2afcJ: 
tf»2©&Klil 2 b©J5£li, &ft6 6 0nmC:&rt 
Sffi#lltt (S|}3t*©£<b) i«*#<36:*J:5l=. 

[0 0 5 8] iESIf lis Jfi)S3C [(Go. S n) 4S b2 
SUfli. GetSntJ, ^Itt'9 5x4/ (4 + 2 + 



7) =2 9K^%#t?. JM*ttKI±. Gefflt«?2 

[0059] *©ft. 1 7 t LT**1-»Wbe« 

Ag641±|:xe>3- hLfco ft&l-. ys- 

&tt (»*:'0. 6mm) J A g o#JBI-S©3F"frTSft 

[0060] utMi-en. m 
nmrnrnttazmz u— * e- a £ k»h l -cieiiJi©£ 

tt*ISftfc*1*fc. Z<D& 5 1- LT. H«50"J 1 ©ffilgfE 

•5 8ii!icDW$Bfeii«f*i 0-1 1-10-1 szftn 

Lfc. 

[006 1] -75, tb&fiUi: LT. CflUKOttttSK*. 

C0!)tt»«-ett. iSi^5$G e4S b2T e7-C$$^-5*T 
*L$J8li-CG8B£Kj£L*:. caJt&ftlcoivcfc* 
CflUlOV * AW** 8 C-1. 1 ~ 

C- IStfliiLfc. 

[0062] ja±©i 6aaffl««sj»a»i=oL*-c. 

[0 0 6 3] 

[*1] 









S***Httfc 


No. 


[nm] 




t%] 


10-11 


3 


El 


E2 


10-12 | 


5 


C1 


C2 


10-13 


7 


A1 


B2 


10-14 


9 


A1 


B2 


10-15 


11 


B1 


A2 


10-16 


13 


B1 


A2 


10-17 


15 


C1 


A2 


10-18 


17 


C1 


A2 


C-11 


3 


El 


E2 


C-12 


5 


E1 


E2 


C-13 


7 


B1 


D2 


C-14 


9 


B1 


D2 


C-15 


11 


C1 


C2 


C-16 


13 


CI 


C2 


C-17 


15 


D1 


B2 


C-18 


17 


D1 


B2 




200000<A1 


0<A2<1 




100000^B1<200000 


1^B2^2 




10000<C1< 100000 


2<C2<3 




DK10000 


3^D2 




E1 


E2:S?<iTfil 



[0 0 6 4] m 1 © rs^^^pjtiiHiujj a<*#ims *-fil£<bj tf/h* £A1tSJ£©gB»g1bft<'J? 



(8) 
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1 3%£±®r>tztztblzmmT'£tj:fr^tz^t£7*to 
A 1 ~E 1 fccfcl/A 2~E 20>mi*li, ia~FCDST*t|5| 

[0 0 6 5] si izij^tiaj: 51=. tt^irom^feil 

$mc-1 1~C-18T'I4. »t»ApIl!lBafcS?-> 
2Hl£<bCDii7JI::OlxTA£fcl4B<Dfttt£;*-fi§£ 
tffcfrofc. ZftlcfcfU SIEftl 1 0>ffilfifBti!«<* 1 0 
-13-10-1 6-Cli. »#**RFJI6lHlttt 

ffi^bOffiTjlcooTAS^Bflfttt^Lf::,, 

[0 0 6 6] Sttfti aflMRtBafttttl*. 

l=. italic- 1 1 ~C-1 8irif<, i^yj5L»^^ 

^tt^*<as^T^ B B B ^bSJgcogft^^bA<'>^^A^ofc, it 

9114. G e4S b2T e7<DG e<D~U£ S ntrtt&Lf:: 
[0 0 6 7] (Hte^J2) HJS<5IJ2T-li, fBISIKDSn 



[0 0 6 8] E«H©J***7 nm|:i@j£U Cftll0 

sn^if^fcct^t, ussffl 1 1 imsicti 

«EStt*£fMiLfc. ^Jfe§il2a)ffi$giBt|j«<*-Clt, 
IBiiJili, $§J$St [ (Ge. Sn) 4Sb2Te7] 95N5 

fi£ 2lS ; ?-%~2 5Jl^%©(a-C^b$i*. Ge(D#S 

&IBfi}&tt 1 0 - 2 1 ~ 1 0 - 2 8 £tt§S Lfco fltttte 

Mgtti 0-2 2ii, imefttttti 0-1 3 tmcx 
<*c-2..i tmmzftMLtz, 

[006 9] CtlbrotifElBISJi^l 0-2 1 ~2 8 J3 

* C i: IC J: -3 X , &£1tSKa>f£tt£1b ^ffpfiffi 
Lfc„ 2 1::**. 

[0 0 7 0] 
[«2] 



No. 


BM4>Ge-Sn&*S 


[%] 


Ge 


Sn [G^F%] 


10-21 


27 


2 


C2 


10-22 


24 


5 


B2 


10-23 


22 


7 


B2 


10-24 


19 


10 


A2 


10-25 


14 


15 


A2 


10-26 


9 


20 


A2 


10-27 


6 


23 


E2 


10-28 


4 


25 


E2 


C-21 


29 


0 


D2 



[00 7 1] a2IC^$^li,J:5lC. Sn©ttiA ? 2 
1S*%~ 2 ON?%Ot6BT*ftK&tttt6<i9&:h.*:. 

[007 2] (HJ60II3) HJ£W3r*l4. %XM«kft 
S1+T1MMBIMH* 1 0 ZttULtz-miZ^xmWt 

[00 7 3] 7C*M£K1b$1*. IB§iJfCDiI££l 1 n 

fiES [ (Ge. Sn) 4Sb2Te7] 95M5T*S£;h.&tt 
*4£fflL>Tff*Jj£Lfc„ Gefl)ttiS2 4S : f%tU 
Snl0tM^5^%tLfc„ HSg#J3T'l4. SIM 
irLT. Mn, Ag, C r. Al, £fcl4N 5 
fiSlOTtif ffilBtl&tt 10-31-10-35 £tt§g L 

*C-3 1 *H»l=ittlLfc.. 
[0074] C*tb<DtSI8iBli&{*1 0-3 1 ~35fc 

«fctfc-3 ncoi^r. aa-r**a-ciiysL»#8i 

S.tttt£»fliLfc. IMBIi*$*3l::jM\ 





7C3^M 




No. 






10-31 


Mn 


15E0 


10-32 


Ag 


9750 


10-33 


Cr 


16^0 


10-34 


Al 


18^0 


! 10-35 


N 


15E0 


C-31 




7750 



[007 6] SSIC^ft-Scfc^l^ SiMtLT, M 
n, Ag. C r . Al, £fcl4N £ffll**C t Ir* o 

r. Al, fc^l/N-C^lC^^^ofco 7E*Mt 
LTAg£JSl*fcii£l*. fifl«4«*S«f3T. IB 

9a>fraMHa>2'9$-Hi. fc«tt;tB^T-^o)S 

[007 7] (HJS0l)4) HJS^4T?I4, 7C«Mi: UT 

m n * ffli^rit mcmi* 1 0 *fls« LfcHHsuwrr 

[0 0 7 8] 5cfffM£ LTMn£JBl*7=emi*» Hi 



(9) 



ftgfl 2 0 0 1 - 3 2 2 3 5 7 



m#SIEIt>S«: 10-41-10-48 Lfc. 
[0079] CZftbO'ltlfiffifi&i*! 0-4 1-1 O- 

4 8icour, &&-t «yiSL*£ft;LttfiE 



4i-^-r 0 

[0 0 8 0] 
[3E4] 











No. 


[nm] 




[%] 


10-41 


3 


E1 


E2 


10-42 


5 


C1 


C2 


10-43 


7 


A1 


B2 


10-44 


9 


B1 


B2 


10-45 


11 


B1 


A2 


10-46 


13 


B1 


A2 


10-47 


15 


C1 


A2 


10-48 


17 


D1 


A2 



[00 8 1] S4IC7F$^§J;5IC. 5c*Mt LTM n 

Zttfnr&lCfcofc,, teitl(D]I$A<7 nmIU±1 3 n 

fc, tefiHtllClBII L fc 5 > ? A{t# £«Efi&KS±f£ If 
ir^fcirC?). v-y5-Hlc^bA<^*>-Dfc(0T% Kit 

[00 8 2] (Htfe«5) HJg«5T'li. 5c*M©£*i 

ifij:i;s nom*«it*ttfl«iEa«»i ot 

[0083] SSMtLTCr^ffllV Sn©t«^ 



*ft**fc«*n*, n^i tH«ic««Eea«:*^ 

MLtz. Ggffl*. *B££ [ (Ge. Sn) 4 Sb2Te 
73 95C rsT'SSftStt^fflUTff^J&Lfc. Snffit 
0~2 5^%*T-^<b$#, Ge0^tl^2 
9H ; f-%~4)S^-%$-C^<k^-a-fc 0 iBtifKDffSl*. 
9 nmi Ltz„ 

[0 0 8 4] c©*3icLTft«**ifca»onMREa 

[0 0 8 5] 
[S5] 









0 


2 


5 


7 


io 


15 


20 


23 


25 


0 




















2 






* 




♦ 


* 








5 




















7 












* 


* 






10 












* 


* 






15 














* 






20 




















23 




















25 





















[0 0 8 6] *EPI±. »£&*nf&[H]tfcA<1 075®U± 
X\ fr-O. 5> -mmitt<+ 2<H>&LTX'&r>tzZt£ 

-20 JS^-%-C C r OT#3f iitf 2 HT%~ 1 5 

[0 0 8 7] $f>lC, TtmMt LTMn^fcliA I 
[00 8 8] $blr % 5c^MtLT. AgfcitfMn, 



L. M n , A I £filiC r a>#£fi£ 1 1^^%- 1 3 IS 

[0 0 8 9] (ggftfl|6) Hte^6-Cli, 1ftffiC@IK« 

[0090] *r» $1<D1I2 1 t LTs 

(W$ : 1. 1mm) ZftMUzo *l=. #'J*—** 
-h*«±l=. Ag^tl (SIMM 6,iJ:80n 
m) . Te1b£&|R (ftflUMflEjil 5>iJ:20n 
m) . ZnS-S i 02l (fg2<D&tglSl 2b. I 



i 



(10) tfgg2 0 0 1 -3 2 2 3 5 7 



m 1 ©ftBJS 1 2 a . S£ : 6 O nm) £C©JII? 
T% 7>/\--vS"J>^|rJ:^T^)SLfc„ 31 1 ©Eli® 
1 2aS<l:^s2(DSII1 2b©J?£f*. M4 0 5 
nmllfctf-^fl-WI (SU^fi©^) A<*t 

J: 5 1- . ^oEtilg^© A ft ftfttf* £ < ft -5 <fc 5 l=H 

[009 1] IBiJlli. fiJftft [ (Ge. Sn) 4Sb2 
Te7] 95Mn5T?*$*lft*t»*ffll^T»*Lfc. Ge 

£ Lfc. 

[0092] *©&, mmm 1 7 1 LxxM-naitita 

*Sm©ftHJB±l=£tf Lfc. «tt(=» I2©M (S 
2©»*S2 2. : O. 1 mm) £S? 1 ©ftSBIcg 



[0 0 9 3] Hlfi«6-(?tt. ft2®SC®|ft*lfcl=. « 

mmv&ti-ozmz u— tfe-ASBBMLTESHo^ 
f*£ISft<tSi*fc. zo^oizLr. mmmeaymmm 

* 7 mm<D\mmmw 20-1-20-7^11 

fc. Cfc&©flMIEtt»H*l=oi*T» *a-r*Bffi*afe 

t?. ^yiiLStfcxtt&i. eaftsaa>«n$$ib& 

£l¥<ILfc. Ht6W6fl)»ffi-eii. ;MA'4 0 5nm© 
l/-ft*-AiNA = 0. 8©*}f$DH/;<£ffll>fcK& 
SE»*froTfttt*fMILfc. m»SII«S6l=» 

-f. 

[0 0 9 4] 
[16] 











No. 


[nm] 




[%] 


20-1 


5 


E1 


E2 


20-2 


7 


B1 


C2 


20-3 


9 


B1 


B2 


20-4 


1 1 


B1 


B2 


20-5 


13 


B1 


B2 


20-6 


15 


CI 


B2 


20-7 


17 


E1 


E2 



[0 0 9 5] Kffi«e«l=*Slvct. $6lC7?J:d 

3&<b*<'>tel*1*«Eetttty&<»S C fc # pjffc fc ofc. 
Cftl*, G e4S b2T e7©G e©-gfl£S nT*B& 
L> ^ICTcStMi: LTMn£j£}jnLfcfc©-tr&-&fc# 

[0 0 9 6] H SiMt LTC r$fcl*A I 

[00 9 7] £?>l= s SlMt It, AgfcWMri, 
£fcl*A gfc«fctf A I . £fcl*A gfc^tfC r ^ffil^T 

mftnmmtfi^tz. Ag<D&*fti*ioK?96£Lfc. 

Mn. AK SfcttCrC^Itt, 4||?%tLfc 0 
•tO«a. X«MI=Mn£JiJlifc1ftgE£tK1tfc@tt© 
$S£A<fcf>*lfc. 
[00 98] (|giJ£L&£&*.ttfig<DB{I) ETFI=. 

[0 0 9 9] |?«l=ffll*fcE« ■ i§±gg©ffitB§g]£S 

3ic^t. sen • s^ggi*, ffi«satt{*3 1 * @iE 

!f3 3 6^f,a5W*+lfcU— A3 6I*. *} 
1*l/>X3 5l=J:oTlll3fe$*lTfll«IB»»i*3 1©C 
»»l=fil»**i*. 1IHHBfttttt3 1 HS60JT'tt 



«6©ffffi-Cli, ;M4 0 5nm(0fItt:i/-t) : 3 3 

WP»0. 8©»*U>X3 5i*ttfflL, 
1*8. 6m/9tU:„ 
[0 10 1] »ySLSt«S.ttH©»ffi©t=©l=, U 

-^f-A3 6^ sas*©e-' ?/w-p P ir^ai* 

©;W7^9-Pbtl:ti*tT5>yAW*B 

it Lfc. *t/c. iEfib7-^©B5sgp B i©i;-v^-iit, 

fi&l*. Pp£Pb©U-*tf-A3 6£fglvCflHI£lt 

yfiLEttt, v«&5?v*Hi««i 3%i=a-r^*T?© 

»#&a.[3& («*©«£&*. Blf&IUifc) l=«fcoT»« 
Lfc. «aESa#Sa>ea.-*©*t>»>^«JfcLT 

jm»4*£i=i*. ?rttBfti* 1 075H])a±A<» 

[0102] (SS<bSJg©g^^<b©l¥fflfi) juti=. 
JSB e B <bSg©^^<b©l?fl5^^l=o^TUtB^t-S. 

[0103] ^ysLs^^i4fiE©ifffliti3<i 

L, Eft-7— {;©tt«n©i?vf-tt, fc«fctfEirr- 

f ©^sspei© v $ -» imm l fc . 



(11) 



ftffl 2001-322357 



©^iffiFel© v v 2 -fit £3H£ L- fc „ 
[0105] a+ro (v-vS-fil^lb (%) ) li. (v 
•y*HII^b (%) ) = (ttS&Ov-v'S'-fii (%) ) 

- (j&BBtwv-vs-fi (%) ) -c5-z.t>ti&mvfo 

•5. 

[0106] teamF*T-^r B ib®gir|g^*<^it*iiSv 
B#s&fl:tfd>fci*w mmmzit. mmwmv 

$ -tt*fl:*fcttai||lll©2? 9 -fiS£<t<D 5 I* 

[0 10 7] «±, ##^0>flffia>MSgl~OlvC0iJ£fi 
[0 10 8] 

iglSf^1bA<'>^LMSfBfei5!eH*A^f,ix^, 0 

[0109] *%w<Dffimmm<&&<DM&j5m\z 

[BB<Dffi*&R9l] 

[EI1] **B©«»ffiS»{*lcoi*T-«£*-r- 
[01] 



1 




[03] 



[0 2] *ftW©««ffie««:|=o^T«!©-«^* 
•T-gBBi®01rfc?)„ 

[03] ffi«££tt{*<DE¥fli(::mt*:£& • B£gB 

CDffitS§0T'fc&„ 

10, 20, 31 ®mmm& 
11 is 

12a mi o&mm 

12b |g2<D£gJf 
13a % 1 fl>#SJl 
13b §?2<Dj?BJf 
1 4 IB^B 
1 5 %ftJRf|jEH 
1 6 Sltl 

1 7 ft*n 

1 8 5f5-*tt 

1 9 x*;u^— e— a' 

2 1 S1 (DM 

2 2 f2(Dlft 

3 2 7.e> KiU^E— $ 
3 3 *j|fl:U— 9 s 

3 4 Jfef'svK 
3 5 jyfeU>X 
3 6 U— +ft*— A 

[02] 

\/'/'s'/*/'s ' / ' / * i>zl 
\ t ft re ft / f ft / r / e /\ 



31 




(12) 
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(51) Int. CI. 7 i$»JK-Sf FI T-73-K (##) 

G 1 1 B 7/26 5 3 1 B 4 1 M 5/26 X 

(72)3PJ?# Hlg F$-A(##) 2H111 EA04 EA23 EA31 EA32 FA11 

*Kfi?Fmrti:Wmi006§tfe fciTmSS FA12 FA14 FB05 FB06 FB09 

j£S!l*5C#ttrt FB12 FB17 FB21 FB29 FB30 

6A02 GA03 
5D029 JA01 JB35 JC18 LB01 LB11 

MA01 MA03 
5D121 AA01 EE01 EE03 EE13 EE17 
EE18 



